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(57) ABSTRACT 

A multilayer, metalliZable, White opaque ?lm suitable for 
use in forming metalliZed plastic labels for bottles and other 
containers includes at least a internal core layer and opposed 
outer skin layers. One of the outer skin layers is a non 
voided layer having a surface treated to receive a metal layer 
thereon and the opposed outer skin layer includes an amount 
of a void creating additive to provide suf?cient porosity for 
the absorption of an aqueous cold glue adhesive of the type 
employed to adhere a label to a container. Preferably the 
core layer is free of void creating additives and the opposed 
outer skin layer for receiving the cold glue adhesive is 
oXidatively treated, e.g., corona treated, to improve recep 
tivity for the cold glue adhesive. 
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METALLIZABLE WHITE OPAQUE FILMS, 
METALLIZED FILMS MADE THEREFROM AND 
LABELS MADE FROM THE METALLIZED FILMS 

FIELD OF THE INVENTION 

[0001] This invention relates generally to metalliZable 
White opaque ?lms, and more particularly to metalliZed 
?lms made therefrom and labels made from the metalliZed 
?lms. In particular, this invention is directed to White 
opaque, metalliZed ?lms capable of receiving an aqueous 
cold glue adhesive of the type commonly employed to 
adhere ?lms to a container; thereby making the metalliZed 
?lms of this invention highly desirable for use in fabricating 
cut and stack labels to be applied to containers. 

BACKGROUND OF THE INVENTION 

[0002] MetalliZable White opaque ?lms are Well knoWn in 
the art, and are made for a variety of applications. For many 
applications, including but not limited to decorative pack 
aging and certain label applications, it is highly desirable to 
achieve a brilliant, high gloss appearance from the metal 
layer. In prior art, opaque, metalliZed ?lms employing an 
opacifying, void creating additive in the core in a suf?cient 
quantity to achieve the desired opacity in the ?lm, the metal 
layer tends to be someWhat dull; not having the high 
brilliance and gloss characteristics desired for many appli 
cations. 

[0003] One Way of achieving a greater brilliance or gloss 
in the metal layer is to avoid the use of void-creating 
additives, such as calcium carbonate, to achieve the desired 
opacity. Thus, for applications requiring a greater brilliance 
or gloss in the metal layer, opacity and Whiteness can be 
achieved by incorporating TiO2 particles into the core of the 
?lm, Which are too small to initiate voiding. 

[0004] In addition, a non-voided metalliZable skin com 
posed of polypropylene, copolymers of polypropylene, or 
blends thereof, can be coextruded on one side of the core 
layer. Such a skin layer conceivably also could contain TiO2 
to further improve the opacity and the Whiteness of the ?lm. 
While the use of non-voiding additives to establish White 
ness and opacity in metalliZed ?lms may provide satisfac 
tory brilliance and gloss in the metal layer, they do not 
contribute to achieving other desired properties for label 
applications. 
[0005] When the metalliZed ?lm is intended to be used for 
label applications, and more speci?cally, for cut and stack 
label applications, it is highly desirable to employ aqueous 
cold glue adhesives on the label to adhere the label to the 
desired container. Several methods exist to permit the use of 
these cold glue adhesives in label applications. First, in 
paper labels, the cellulosic structure inherently is able to 
absorb excess moisture from the cold glue adhesive, thereby 
alloWing adhesion of the paper label to the container. HoW 
ever, for many applications it is highly desirable to employ 
plastic labels, since they tend to be more durable than paper 
labels. 

[0006] Plastic ?lms are employed in the fabrication of 
labels that include an aqueous cold glue adhesive to adhere 
the label to a container, e.g., a glass or plastic bottle. For 
such applications, it is common practice to employ a sec 
ondary coating operation in Which a hygroscopic coating is 
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applied to a surface of the ?lm, and this coating constitutes 
the adhesive-receiving layer. While these ?lms are generally 
satisfactory for their intended purpose, they do require the 
use of a secondary coating operation, thereby increasing 
fabrication costs. 

[0007] Exemplary disclosures of biaxially oriented metal 
liZed White ?lm can be found in US. Pat. No. 5,425,996 
(Wilkie et al.); US. Pat. No. 5,326,625 (Schuhmann et al.) 
and US. Pat. No. 4,883,698 (Bothe et al.). 

[0008] US. Pat. No. 4,701,369, issued to Duncan, dis 
closes an oriented multilayer ?lm including a non-absorbent 
core that is free of voids and one or tWo surface layers. Each 
surface layer includes void creating additive to render the 
surface(s) absorbent to Water. Duncan does not relate in any 
Way to metalliZable, or metalliZed ?lms, and clearly does not 
relate in any Way to a ?lm designed to enhance the brilliance 
or gloss of a metalliZed ?lm. HoWever, Duncan does dis 
close a variety of void creating additives that are usable in 
this invention. The Duncan disclosure is hereby incorpo 
rated by reference herein. 

[0009] In vieW of the above, there is a need for metalli 
Zable White opaque ?lms that are capable of receiving a 
brilliant, high gloss metal layer thereon and that are Well 
suited for use in label applications, and in particular cut and 
stack label applications Wherein aqueous cold glue adhe 
sives can be used, Without the need for including any 
separate hygroscopic coating step. It is to such metalliZable 
White opaque ?lms, metalliZed ?lms made therefrom, and 
labels made from the metalliZed ?lms that the present 
invention relates. 

DESCRIPTION OF THE BEST MODE OF THE 
INVENTION 

[0010] The metalliZable White opaque ?lms of this inven 
tion include at least three distinct layers that cooperate to 
provide an opaque, biaxially oriented ?lm capable of receiv 
ing a brilliant, high gloss metal layer on one exposed surface 
thereof, and receiving on its opposed exposed surface an 
aqueous cold glue adhesive of the type employed on plastic 
label stock to adhere plastic labels to a desired container, 
e.g., a plastic or glass container or bottle. The opposed 
exposed surface is the outer surface of a porous layer that 
aids in imparting the desired opacity to the ?lm and also has 
the desired absorption characteristics to absorb the required 
amount of moisture from the aqueous cold glue adhesives to 
be applied thereto. 

[0011] The ?lms in accordance With this invention pref 
erably are biaxially oriented ?lms made on conventional 
tenter and/or bubble processing equipment. In accordance 
With the tenter process, the multiple layers of the ?lm are 
extruded through a conventional die, and then are sequen 
tially stretched in the machine direction, approximately 4 to 
7% and then in the transverse direction, approximately 7 to 
11% prior to cooling the ?lm into its desired biaxially 
oriented state. The particular process employed to manufac 
ture the ?lms of this invention is not considered a limitation 
on the invention; it being understood that any acceptable 
process for forming the biaxially oriented ?lms of this 
invention can be employed. 

[0012] In one preferred embodiment of this invention, the 
?lm is a three layer structure including an internal core and 
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opposed skin layers. The internal core preferably is a 
polypropylene homopolymer or a mini-random copolymer 
having a loW-ethylene content on the order of 1% or less. In 
the most preferred embodiments of this invention void 
creating additives are completely omitted from the core. It 
has been determined that the inclusion of as little as 1-2% 
calcium carbonate void-creating additive in the core 
adversely affects the ?nal metal brilliance of the metalliZed 
?lm. In fact, the metal brilliance of such lightly voided ?lms 
is reduced by as much as a factor of 5 at a re?ectance angle 
of 20°, as measured using a Byk Gardner mirror-TRI-gloss 
meter. HoWever, it is Within the scope of this invention to 
include non-void creating additives, such as titanium dioX 
ide in the core to enhance opacity. In a representative 
embodiment of this invention the core has a thickness of 
approximately 200 gauge. 

[0013] The skin layer that is intended to receive a thin 
metalliZed coating thereon preferably is a copolymer or a 
miXture of copolymers of polypropylene that is treated in a 
Well knoWn manner to improve surface adhesion so that the 
layer Will be receptive to receiving the thin metalliZed layer 
thereon. The most preferred treatment in this invention is a 
corona treatment process. In an eXemplary embodiment of 
this invention the skin layer intended to receive the metal 
liZed coating has a thickness of approximately 20 gauge or 
less. 

[0014] It should be noted that ?ame treatment of thick 
?lms and voided opaque ?lms is an eXtremely dif?cult and 
impractical treatment process. In particular, voided opaque 
?lms are not very good at dissipating the heat generated by 
a ?ame treatment process, and for this reason, other treat 
ment processes such as corona treatment are preferred. 

[0015] The opposed, or back skin layer, Which preferably 
is on the order of 15-25 gauge in thickness, is composed of 
polypropylene homopolymers, copolymers of polypropy 
lene including comonomers of C10 or less in an amount less 
than 50% by Weight of the copolymer, and blends of said 
polypropylene homopolymers and polypropylene copoly 
mers. In the most preferred embodiment of the invention the 
opposed, or back skin layer is either a polypropylene 
homopolymer or a mini-random copolymer of the same 
composition employed in the core. HoWever, unlike other 
prior art ?lms, this back skin layer is heavily voided With a 
suitable void creating additive to provide a desired level of 
porosity for absorption of moisture from aqueous cold glue 
adhesives of the type employed to adhere a label to a 
container. In the most preferred embodiment of the inven 
tion the heavily voided skin layer is surface treated by 
corona treatment or other oXidative treatment process adapt 
able to the treatment of a voided polymer layer, to thereby 
improve the Wetting and adhesion of the cold glue adhesive 
to the skin layer of the ?lm. This is a very important 
requirement of commercially available ?lms in accordance 
With this invention. 

[0016] In the preferred embodiments of this invention the 
voiding agent employed in the back skin layer is calcium 
carbonate in the 1 to 5 micron particle siZe range. Most 
preferably the calcium carbonate employed in this invention 
is of a 1 to 2 micron particle siZe and is present in an amount 
of about 20% to about 60% by Weight of the skin layer to 
achieve the desired porosity. Other void creating opacifying 
agents that may be useable in this invention are silicon 
dioXide, aluminum silicate and magnesium silicate. 
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[0017] It is believed that percentages of 1 to 2 micron 
calcium carbonate beloW 20% by Weight of the skin layer 
Will not provide the necessary porosity to absorb the 
required moisture levels from the aqueous cold glue adhe 
sives employed in label applications. On the other hand, it is 
believed that quantities of 1 to 2 micron calcium carbonate 
in eXcess of 60% by Weight of the skin layer Will adversely 
affect the processability of the skin layer. In particular, such 
high quantities of calcium carbonate Will not be effectively 
and uniformly disbursed throughout the skin layer; thereby 
adversely affecting the uniformity of the Theological prop 
erties of the ?lm. 

[0018] In more preferred embodiments of this invention 
the quantity of 1 to 2 micron calcium carbonate should be at 
least 25%, more preferably at least 35%, and even more 
preferably at least 40%. Most preferably, the upper quantity 
limit of the 1 to 2 micron calcium carbonate should be 55% 
or less and even more preferably no more than 50%. All 
percentages of calcium carbonate referred to herein are by 
Weight, based on the total Weight of the voided skin layer 
including the calcium carbonate therein. 

[0019] In accordance With this invention, the high voiding 
of the back skin layer that is opposed to the metalliZed skin 
layer provides the dual bene?t of enhancing the opacity of 
the ?lm and providing the desired porosity for the absorption 
of moisture from aqueous cold glue adhesive of the type 
employed in label applications. These dual bene?ts are 
achieved Without undesirably affecting the brilliance of the 
metalliZed ?lms Within the scope of this invention. 

[0020] In the most preferred embodiments of this inven 
tion, the non-voided corona treated skin layer has a thin 
metalliZed layer, on the order of angstroms, applied to it by 
a vapor deposition process or other Well knoWn metalliZing 
process. 

[0021] The metalliZed ?lm can then be cut into desired 
labels, and in particular, cut and stack labels of the type 
employed in a continuous processing operation in Which 
Water-based glues or adhesives are applied to the back skin 
layer prior to adhering the layer to a desired container, e.g., 
a plastic bottle, glass bottle or the like. Preferred Water-based 
adhesives usable in this invention include Henkel Optal 
10-7300 and Henkel Optal 10-7302. Both of these latter 
adhesives include essentially the same chemistry, With the 
10-7302 being formulated for easier clean-up. 

[0022] Other conventional additives, in conventional 
amounts, may be included in the compositions and ?lms of 
the invention. Suitable other conventional additives include 
antioxidants, pigments, orientation stress modi?ers, ?ame 
retardants, antistatic agents, antiblocking agents, antifog 
gants and slip agents. 

[0023] Another class of additives that may be included in 
the compositions of the invention are loW molecular Weight 
hydrocarbon resins( frequently referred to as “hard resins”.) 

[0024] The term “loW molecular Weight hydrocarbon res 
ins” refers to a group of hydrogenated or unhydrogenated 
resins derived from ole?n monomers, such as the resins 
derived from terpene monomers, coal tarfractions and petro 
leum feedstock. Suitable such resins prepared from terpene 
monomers (e.g., limonene, alpha and beta pinene) are Pic 
colyte resins from Hercules Incorporated, Wilmington, Del., 
and Zonatac resins from AriZona Chemical Company, 
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Panama City, Fla. Other loW molecular Weight resins are 
prepared from hydrocarbon monomers, as C5 monomers 
(e.g., piperylene, cyclopentene, cyclopentadiene, and iso 
prene), and mixtures thereof. These are exempli?ed by the 
hydrogenated thermally oligomeriZed cyclopentadiene and 
di cyclopentadiene resins sold under the trade name EscoreZ 
(for example EscoreZ 5300) by Exxon Chemical Co. of 
BaytoWn, Tex. Others are prepared from C9, monomers, 
particularly the monomers derived from C9 petroleum frac 
tions Which are mixtures of aromatics, including styrene, 
methyl styrene, alpha methyl styrene, vinyl naphthalene, the 
indenes and methyl indenes and, additionally, pure aromatic 
monomers, including styrene, ot-methyl-styrene and vinyl 
toluene. Examples of these resins include hydrogenated 
ot-methyl styrene—vinyl toluene resins sold under the trade 
name RegalreZ by Hercules Incorporated of Wilmington, 
Del. 

[0025] In general, the loW molecular Weight resins that can 
be included in the compositions of this invention are char 
acteriZed by a molecular Weight less than about 5000, a Tg 
of about 50 to 100° C. and a softening point less than about 
140° C. 

[0026] Films prepared With a composition according to 
this invention that include a minor amount of a loW molecu 
lar Weight resin may have a loWer MVTR than is realiZed 
With the blends discussed above. It is believed that the loW 
molecular Weight resin can be included in the compositions 
at a concentration up to about 30% by Weight, preferably up 
to about 4 to 20% and most preferably about 4 to 10% by 
Weight based on the total Weight of the composition. 

EXAMPLE 

[0027] In an exemplary embodiment of this invention, a 
three layer ?lm includes a 20 gauge, non-voided metal 
bonding layer, a 190 gauge non-voided core and a 20 gauge 
voided back skin layer. The metal bonding layer included a 
blend of 35% Union Carbide SRD4-189 (an 8% butene 
propylene copolymer), 15% Union Carbide SRD4-190 (a 
12.5% butene-propylene copolymer) and 50% Fina 8753 (an 
ethylene-propylene copolymer including 3.41% ethylene 
therein). The non-voided core included 95% Epsilon E-1803 
(an ethylene-propylene mini-random copolymer including 
0.6% ethylene) and 5% titanium dioxide (TiO2). The voided 
back skin layer included 65% Epsilon E-1803 (a propylene/ 
ethylene mini-random copolymer including 0.6% ethylene), 
25% of one micron FilmLink 400 (a calcium carbonate 
having a nominal mean particle siZe of one micron) and 10% 
titanium dioxide (TiO2). 

[0028] The above ?lm had substantially the folloWing 
properties; 

[0029] 

[0030] 

[0031] 

[0032] 

[0033] 
[0034] When metalliZed to an Optical Density of 2, the 
above identi?ed ?lm possessed a highly brilliant metal 
appearance on the metalliZed side and a uniform, White 
appearance on the opposite side. 

Thickness 230 gauge 

Yield 13,300 inz/lb. 

Density 0.926 g/cm3 

TAPPI Opacity 82% 

Whiteness Index 89 
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[0035] Optical Density (O.D.)=log1O (1/T) Where T is 
transmittance, Which has no units. Transmittance is the ratio 
of transmitted poWer (light at a given Wave length) to 
incident poWer (light). An Optical Density of 2.0 translates 
to T=0.01, or 1% of the incident light being transmitted 
through the ?lm. 

[0036] The thickness of the ?lm Was determined in accor 
dance With ASTM No. D374. 

[0037] The yield Was identi?ed in accordance With ASTM 
No. D4321. 

[0038] The density of the ?lm Was determined in accor 
dance With ASTM No. D792. 

[0039] The TAPPI Opacity Was determined in accordance 
With ASTM No. D589. 

[0040] The Whiteness Index Was determined in accor 
dance With ASTM No. E313. 

[0041] The ?lm of this Example Was tested With the 
Henkel 10-7300 cold glue adhesive on a Krones labeler. 
Although the adhesive did adhere the label to a bottle, the 
?lm still exhibited slide on the bottle after 1 hour, and no 
slide With picture-frame (label perimeter about Vs to 1%] inch 
in from the marginal edges of the label) ?ber tear indicating 
adhesion after 20 hours. In other Words, after 20 hours the 
marginal edges of the label Were not able to be easily 
removed, or separated from the bottle Without tearing. 

[0042] Applicant has determined that by employing in the 
voided skin layer receiving the cold glue adhesive, 35% and 
55%, respectively, of 2 micron calcium carbonate by Weight 
of such voided skin layer, the ?lm labels exhibited no slide 
and picture-frame ?ber tear only one hour after being 
applied to a bottle. Applicant believes this same bene?cial 
result of employing high loadings of calcium carbonate Will 
be achieved With 1 micron calcium carbonate and also 
possibly With larger siZe calcium carbonate. 

[0043] Without further elaboration, the foregoing Will so 
fully illustrate my invention that others may, by applying 
current or future knoWledge, readily adopt the same for use 
under various conditions of service. 

What I claim as the invention is the folloWing: 
1. A multilayer, metalliZable, White opaque ?lm including 

at least a internal core layer and opposed outer skin layers, 
one of said outer skin layers being a non-voided layer having 
a surface thereof treated to receive a metal layer thereon and 
the opposed outer skin layer including an amount of a void 
creating additive to provide suf?cient porosity for the 
absorption of an aqueous cold glue adhesive of the type 
employed to adhere a label to a container. 

2. The multilayer ?lm of claim 1, Wherein said opposed 
outer skin layer includes calcium carbonate as the void 
creating additive in an amount of from about 20% to about 
60% by Weight, based on the Weight of said opposed outer 
layer. 

3. The multilayer ?lm of claim 1, Wherein said calcium 
carbonate is present in an amount of at least 25% by Weight, 
based on the Weight of said opposed outer layer. 

4. The multilayer ?lm of claim 1, Wherein said calcium 
carbonate is present in an amount of at least 35% by Weight, 
based on the Weight of said opposed outer layer. 
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5. The multilayer ?lm of claim 1, wherein said calcium 
carbonate is present in an amount of at least 40% by Weight, 
based on the Weight of said opposed outer layer. 

6. The multilayer ?lm of claim 1, Wherein said opposed 
outer skin layer is oxidatively treated to enhance adherence 
of the cold glue adhesive to said opposed outer skin layer. 

7. The multilayer ?lm of claim 2, Wherein said opposed 
outer skin layer is oxidatively treated to enhance adherence 
of the cold glue adhesive to said opposed outer skin layer. 

8. The multilayer ?lm of claim 3, Wherein said opposed 
outer skin layer is oxidatively treated to enhance adherence 
of the cold glue adhesive to said opposed outer skin layer. 

9. The multilayer ?lm of claim 4, Wherein said opposed 
outer skin layer is oxidatively treated to enhance adherence 
of the cold glue adhesive to said opposed outer skin layer. 

10. The multilayer ?lm of claim 5, Wherein said opposed 
outer skin layer is oxidatively treated to enhance adherence 
of the cold glue adhesive to said opposed outer skin layer. 

11. The multilayer ?lm of claim 1, Wherein said internal 
core is free of void creating additives. 

12. The multilayer ?lm of claim 1, Wherein the outer layer 
that is treated to receive a metal layer thereon has a thickness 
of approximately 20 gauge or less; said core layer has a 
thickness of approximately 200 gauge and said opposed 
outer skin layer has a thickness of about 15-25 gauge. 
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13. The multilayer ?lm of claim 6, Wherein the outer layer 
that is treated to receive a metal layer thereon has a thickness 
of approximately 20 gauge or less; said core layer has a 
thickness of approximately 200 gauge and said opposed 
outer skin layer has a thickness of about 15-25 gauge. 

14. The multilayer ?lm of claim 1, Wherein said ?lm is a 
biaxially oriented polyole?n ?lm. 

15. The multilayer ?lm of claim 6, Wherein said ?lm is a 
biaxially oriented polyole?n ?lm. 

16. The multilayer ?lm of claim 1, Wherein said ?lm is a 
biaxially oriented polyole?n ?lm. 

17. The multilayer ?lm of claim 1, including a metal layer 
on the outer surface of said one of said outer skin layers. 

18. The multilayer ?lm of claim 6, Wherein said ?lm is a 
biaxially oriented polyole?n ?lm. 

19. The multilayer ?lm of claim 6, including a metal layer 
on the outer surface of said one of said outer skin layers. 

20. A label cut from the multilayer ?lm of claim 17, said 
label being intended to be part of a stack of labels for 
removal from said stack to be applied to a bottle or other 
suitable container With the metal layer facing outWardly of 
said bottle or other suitable container. 


